To describe the vascular and tissue histopathological changes in seven sequential experimental liver transplantations in pigs.
Introduction
Liver transplantation is indicated when the perspective of survival, resulting from the liver disease is less than one year, without clinical or surgical alternatives of treatment which is not the transplantation that has presented a global rate of survival of about 80% in three years 1, 2 . Brazil has been offering the procedure free by Health Public System (SUS), being the second country in the world in realized transplantations a year by the public system, making possible to investigate the effect of socio-economical inequalities on the transplantation result 3 . Ophir Loyola Hospital, in Belem, has had the service of collecting livers since 2007 and is awaiting permission to hold the graft 4 .
The training of anesthetic-surgical teams through experimental surgeries in animals has been considered a fundamental step before its clinical application because of the technical complexity involved in liver transplantation 5, 6 . Haschek et al. 6 complemented that a pig is an useful model for studies in biomedical research, once it presents similarities to humans in structure and functions 7, 8 .
On histology, liver is divided into lobules with portal areas at the periphery and the central lobule vein. However, in terms of physiology, is organized into acini with arterial or portal flow to enter in the acini in the portal/periportal areas 7 . The hepatocytes of these areas constitute "zone 1" of the lobes, which is the most irrigated area, giving it more resistance to face a circulatory disturb, a greater regeneration capacity and also a greater number of enzymes to perform oxidative metabolism. 
Discussion
A sample of pigs was utilized, being chosen as experimental model due to their anatomic and liver similarities to men as well as dogs; however, pigs are less subjected to ethics restrictions than dogs 5, 13 . After the end of all anastomoses of graft implantation, the animal was monitored for 30 minutes, and by the end, the other biopsy collected to analysis evaluating the feasibility of the graft and study of histological alterations after 30 minutes of the re-vascularization of the graft was performed.
In the post-transplantation analysis we observed different alterations. In sample number 1, was observed acute sinusoidal vasocongestion, portal and lobular, predominating in zone 1.
In the portal space we observed a discreet edema, with scarce lymphocytes and congested vessels. Moreover, observed diffuse pan-acinar steatosis of moderate intensity in zone 2.
In transplantation 2 observed mild sinusoidal congestion, edema and infl ammatory infi ltrated with lymphocytes, also scarce in the portal space. Hepatocyte beams were preserved, with vacuolated hepatocytes in several areas, characterizing diffuse pan-acinar steatosis with intensity varying from mild to moderate. In the blades of transplantation number 7 ocurred varied vasocongestion sinusoids, quite mild, with predominance in zone 1, however, with some lobules, inadequate perfusion areas were present. This finding may be explained by the occurrence of malignance hyperthermia with three heart vascular failures, reverted during the procedure. This alteration provides the deviation of blood flow to other organs as brain, heart and kidneys.
In hepatocytes, observed scarce diffuse macro-vacuolar pan-acinar steatosis with little hemorrhage foci and lytic necrosis surrounding the hemorrhagic region, as well as the hemosiderin pigment in this zone without eosinophilic reaction.
Among the structural modifications suffered by the graft, the ones that most called attention were the vasocongestion and the steatosis, both representing cellular adaptations to hypoxia, which the graft was submitted to, as well as surgical and oxidative stress, as explained by Andrade Junior et al. 15 in their research with rats. The observed lesions differed from the classical alterations observed in the syndrome of ischemia and re-perfusion, what could be explained by the brief period of the adopted re-vascularization, once this study intended to evaluate the acute lesions presented by the graft. In studies with great time of ischemia, as by Lasi et al. 16 , that utilized dogs as models and the solution of preservation by
Collins, collecting biopsies during the procedure and 2 hours after the re-vascularization, the diffuse bleeding, hydropic degeneration, edema interstitial and the necrosis of coagulation could be, then, observed.
In the study by Castro et al. 17 liver post-transplantation biopsies were realized immediately after the re-perfusion of the organ (time zero), on the 7th and 15th day of post-transplantation.
In this research was described that, at time zero, liver biopsies presented as the most frequent lesions: hydropic degeneration of hepatocytes, macro steatosis and micro-vacuolar, intra-lobular aggregated of neutrophilus, focal hepatocellular necrosis and intracytoplasm cholestasis. It is possible that these alterations could be developed since the donor's agonistic stage until the moment of organ implantation and reperfusion.
The hydropic degeneration, the microvesicular steatosis and the cholestasis are denominated lesions of preservation ("harvesting" type). They usually result from ischemia that the liver is submitted to, however, other factors as the utilized drugs and toxins may also cause them. The intra-lobular aggregated and portals of neutrophilus observed in 77.08% of the biopsies were attributed to the organ manipulation during the procedure, being this alteration denominated "surgical hepatitis" 17, 18 .
Several observed findings, in great part, occurred in this 
Conclusions
The technique described demonstrated to be feasible and effective for the histological analysis. Vascular alterations were represented by vasocongestion, edema and minimum inflammatory reaction. In relation to the parenchyma, we could observe macro vacuolar pan-acinar steatosis, lytic and occasional hemorrhages, the accumulation of hemosiderin in Kuppfer's cells, and eosinophilic infiltrated surrounding the necrotic and portal lesion.
